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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



(Detailed Description of the Invention] 
[0001] 



[The technical field to which invention belongs] this invention relates to the catalyst for purifying the exhaust gas 
discharged fi-om an internal combustion engine, a combustor, etc , and relates to the catalyst and the purification 

«^ ^Vu ^""'^"^ ^'^ purifying the exhaust gas (henceforth "RIN exhaust gas") nitrogen oxide (henceforth 
NOx ) of the engine operated with an air-fuel ratio higher than theoretical air fuel ratio 
[0002] 

[Description of the Prior Art] The three way component catalyst is broadly used for the catalyst for purifying 
convenuonally tfie exhaust gas which contains an oxidization component and a reduction component almost equally 
hke the gas discharged from an automobile engine. This catalyst is a catalyst which makes a principal component the 
activated alumina which supported various components including noble metals, such as platinum, palladium and a 
riiodium, and Sena, is effiaent and can purify the hydrocarbon (henceforth "HC") which is an injurious ingredient in 
exhaust gas, a carbon monoxide (henceforth "CO"), and NOx. 

[0003] On the other hand, the lean bum engine operated also with an air-fliel ratio higher than theoretical air fuel ratio 
from a viewpoint of improvement in mpg or curtailment of the discharge of a carbon dioxide attracts attention in receni 
years. A new catalyst which the reducing gas of CO orHC which should serve as a reactional phase hand of NOx in th. 
above-menttoned three way component catalyst will almost be consumed by oxygen, and is [ be / inadequate / 
punfication of NOx ] efficient in NOx of a bird clapper to RIN exhaust gas since oxygen content is high, and can be 
punfied compared with the exhaust gas (SUTOKI exhaust gas) from the engine which operates the RIN exhaust gas 
from such an engine near the theoretical air fuel ratio was desired. 

[0004] In such a situation, the zeolitic catalyst which supported noble metals, such as transition metals, such as copper 
cobalt, silver, nickel, and iron, and platinum, to zeolites, such as Y type, an L type, a mordenite, and a MFI zeolite has 
the capacity which can punfy NOx in RIN exhaust gas comparatively efficiently under coexistence of HC Since the 
comparatively excellent NOx decontamination capacity was shown even if the copper-zeolitic catalyst which supportec 
especially copper to the zeolite was under the high rate-of-flow gas condition, expectation was applied to application tc 
punfication of exhaust gas, such as small mobile emission sources like an automobile, and a stable type engine for 
pnvate power generation. " 

[0005] however, to the zeolitic catalyst which supported tiie above-mentioned metal The ratio of HC and NOx required 
for NOx and HC to react and convert [ that NOx cannot fiilly be purified in a 150-300-degree C low-temperature 
region, and ] NOx into N2 (it is called a "HC/NOx ratio" below.) If it becomes five to six or less, since there are 
troubles, like that the rate of NOx purification falls rapidly and degradation of a catalyst is very large under the high 
temperature service (hydrotiiermal conditions) containing a steam 600 degrees C or more, it has not resulted in 
utilization as a catalyst for exhaust air gas cleanups of a lean bum engine. 

[0006] On the other hand, by preparing a noble-metals layer in the lower layer of a copper-zeolitic-catalyst layer using 
tiie oxidation reaction heat generated in a noble-metals layer, the upper copper-zeolitic catalyst is operated more from 
^^JT?^^^'^' ^'^ '^^'^^ "^^^ purification in low temperahire is indicated by JP 1-127044 A and JP 5- 

68888,A^ MoTewer, if a platinum system catalyst is used, even if it is a low-temperature region comparatively it is 
known that the 200-250-degree C thing for which NOx is converted into N2 is also possible On the otiier hand in the 
exhaust gas of a low HC/NOx ratio, the method of supplying secondarily HC which acts from a bird clapper that NOx 
decontamination capacity is inadequate as a reducing agent, alcohols, etc. to the entrance of a catalyst in any f of a 
copper-zeohhc catalyst and a platinum system catalyst ] case is proposed. 
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IProblem(s) to be Solved by the Invention] However, when a noble-metals layer was prepared in the lower layer of a 
• copper-zeolite-catalyst layer, since oxidization consumption of the HC was preferentially carried out for the strong 
oxidization activity of a noble-metals layer, not only degradation benefits large the heat of reaction in a noble-metals 
layer, but the technical problem that the rate of purification of NOx could not fully be improved occurred. This 
becomes large especially, when noble metals are made to live together in the copper-zeolitic-catalvst laver indicated b- 
JP,l-31074,AandJP,5-168939,A. ' 
[0008] Moreover, when a platinum system catalyst is used, in order to be unable to disregard N20 from NOx to N2 
generated in the case of inversion but to avoid the bad influence to environment, the technical problem that it could not 
be used as it is occurred. Furthermore, although the tank for reducing agents needed to be mounted or the reducing 
agent needed to be mixed in fuel in order to supply a reducing agent secondarily, when a tank was mounted, there was . 
problem of a weight increasing by loading of that reservation of the receipt place is difficult and a tank. When a 
reducing agent was mixed directly, there was a problem that mpg fell. Therefore, the actual condition is that there are 
not a catalyst for purification with an exhaust-gas temperature and a HC/NOx ratio efiFective in the exhaust gas of a lovs 
lean bum engine and the purification method. 

[0009] this invention offers the catalyst for exhaust air gas cleanups and the purification method of the place which it is 
made in view of the technical problem which such conventional technology has, and is made into the purpose having 
raised sharply the NOx decontamination capacity in the RIN exhaust gas in a low-temperature region and a low 
HC/NOx ratio, and having prevented degradation of a catalyst under the high-temperature-hot-water heat condition ~ i 
is in things 
[0010] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly that the above-mentioned technical problem 
should be solved, by arranging three catalyst beds which have a specific function on honeycomb support, this inventior 
persons find out that the NOx decontamination capacity in the RIN exhaust gas in a low-temperature region and a low 
HC/NOx ratio can be raised sharply, and degradation of a catalyst can be prevented under a high-temperature-hot-wate 
heat condition, and came to complete this invention. 

[001 1] The catalyst for exhaust air gas cleanups of this invention namely, on honeycomb-like monolith support At leas 
one sort of components chosen from the group to which it is the exhaust air gas cleanup catalyst which carries out the 
laminating of a lower layer, an interlayer, and the surface one by one, and changes, and the above-mentioned lower 
layer changes from platinum, palladium, and a rhodium, It is characterized by containing at least one sort of 
components chosen from the group which consists of alkali metal, alkaline earth metal, and rare earth elements, for the 
above-mentioned interlayer containing beta zeolite, and the above-mentioned surface containing the zeolite containing 
copper and/or cobalt as a component. 

[0012] Moreover, the exhaust air gas cleanup method of this invention installs the above-mentioned catalyst for exhaus 
air gas cleanups in the exhaust air system of the internal combustion engine with which an air-fuel ratio is operated on • 
14.7 or more RIN conditions, and is characterized by for an oxygen density being 5% or more, and for a HC/NOx ratio 
circulating and contacting ten or less exhaust gas at this catalyst for exhaust air gas cleanuos 
[0013] ^ ' 

[Function] With the catalyst for exhaust air gas cleanups of this invention, although the laminating of a lower layer, an 
interlayer, and the surface was carried out to honeycomb -like support one by one, these layers function as NOx 
adsorption material, HC adsorption material, and NOx reduction material, respectively. 

[0014] That is, a lower layer oxidizes, converts NOx into NOx vwth more high reactivity, and promotes the low- 
temperature activity of surface NOx reduction material. Moreover, an interlayer does the trap of the HC efficiently at 
the time of exhaust gas low temperature, emits HC which carried out the trap when it became the temperature region 
where surface NOx reduction material operates, and promotes the NOx reduction by the surface. Furthermore, since a 
lower layer and an interiayer compensate the NOx oxidization ability and HC adsorption, and its reforming operation o 
the surface which deteriorated under flood heat conditions, the catalyst de-activation under high-temperature-hot-water 
heat conditions is suppressed as the whole catalyst. 

[0015] In addition, in the laminated structure mentioned above, it is not sometimes desirable, when this NOx reduction 
material layer and noble metal catalyst layer are contacted directly, although it is desirable to arrange a surface on the 
maximum front face and to arrange a lower layer in the lowest layer in respect of catalyst de-activation - the reaction 
of active ingredients occurs. Therefore, with the catalyst of this invention, while arranging beta zeolite to an interiayer 
and avoiding this fault, HC adsorption is also realized 
[0016] 

[Embodiments of the Invention] Hereafter, the catalyst for exhaust air gas cleanups of this invention is explained in 
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detail. Like the catalyst for exhaust air gas cleanups of this invention is a suitable catalyst for exhaust air gas 
• cleanups for a lean bum engine, on honeycomb-like support, carries out the laminating of the NOx reduction zone 
(surface) contaimng the NOx adsorption layer (lower layer) which supported noble metals and alkali-metal **** HC 
adsorption layer (interiayer) containing beta zeolite, a copper-zeolitic catalyst, etc. one by one, and changes 
[001 7] Here, as the alkali metal contained in a lower layer, alkaline earth metal, and rare earth' elements magnesium 
calcium, a potassium, banum, a lanthanum, strontium, caesium or ceriums, and such arbitrary combination can be ' 
mentioned, and, as for the content, it is desirable to consider as 0. 1-0.6 mols of catalyst IL scaling for exhaust air eas 
cleanups obtained, a content - per [ IL ] - if the effect of the noble metals made to contain is not flilly demonstrated 
but exceeds 0.6 mols conversely in less than 0. 1 mols, the effect of noble metals may be negated and it is not desirable 
[0018] Moreover, as for the mole ratio (henceforth "a silica / alumina ratio") of the silica/alumina of beta zeolite 
contained in an interiayer, it is desirable that it is 20-150. If a zeolite skeleton becomes unstable and exceeds 150 
conversely when a silica / alumina ratio is less than 20, the force of holding HC becomes weak, and it may be able to 
stop being able to store HC to the temperatiire to which a surface starts an operation, and is not desirable In addition 
what is necessary is just to consider the amount of support of the interiayer containing beta zeolite as per [ which are' 
obtained / catalyst IL for exhaust air gas cleanups / 20-lOOg ]. 

[001 9] As a zeolite contained on a surf^ace, although Y type zeolite, a FERIE light, a mordenite, etc. can be mentioned 
a silica / alumina ratio can use preferably the MFI zeolite and/or beta zeolite of 20-80 especially The amount of the ' 
active mgredient (copper and/or cobalt) by which a silica / alumina ratio is supported with the following of 20 
according to the ion exchange while a zeolite skeleton becomes unstable becomes superfluous. As if dispersibility falls 
and the activity per active spot falls rapidly, both If condensation of the active spots becomes easy to take place 
degradation by the so-called sintering becomes easy to advance and 80 is exceeded conversely, there are too few active 
spots, and sufficient activity may not be obtained and it is not desirable. 

[0020] Moreover, as for the surface amount of support mentioned above, it is desirable to consider as per [ which are 
obtoined / catalyst IL for exhaust air gas cleanups / 120-300g ]. the amount of support ~ per [ IL ] - if the activity 
under high simian virus becomes inadequate in less than 120g and it exceeds 300g conversely, a bad influence like bar 
diffusion of the reaction molecule to a lower layer and an interiayer, or pressure loss becomes large may arise 'and it is 
not desirable 

[0021] In addition, although you may be a non-processed thing, since it will stabilize more and the high catalyst of 
thermal resistance and endurance will be acquired if cry stallinity is raised by performing hydrothemal processing and 
re-composition, it is desirable [ the zeolite used for the interiayer and surface which were mentioned above remains as 
it IS, and ] to use the zeolite which performed such processing in this invention. 

[0022] Moreover, what is necessary is just to multilayer by applying a zeolitic catalyst, a noble-metals component etc 
which were mentioned above to honeycomb -like support in this case, although the monolith support of a honeycomb 
configuration is used and multilayering of a lower layer, an interiayer, and a surface is realized with the catalyst of this 
invention. As this honeycomb material, although the thing of the quality of a cordierite is generally used widely it is 
not limited to this and the honeycomb support which consists of a metallic material can also be used 
[0023] In addition, since the configuration of a catalyst can enlarge the touch area of the shape of a honeycomb then a 
catalyst, and exhaust gas and pressure loss can also be suppressed, there is vibration, and it is advantageous especially 
when processing a lot of exhaust gas in the limited space uses as a catalyst for automobiles demanded 
[0024] Next, the manufactiire method of the catalyst of this invention is explained. The honeycomb-like monolithic 
catalyst of this mvention mixes catalyst powder with water, obtains a slurry, and can manufactiire it by coating 
honeycomb support with this slurry. In this catalyst manufactiire, as a raw material of the metal component supported 
to a zeolite, vanous compounds, such as the inorganic-acid salt of various metals, an oxide, organic acid chloride a 
chlonde, a carbonate, sodium salt, an ammonium salt, and an ammine complex compound, can be used, and it can 
support with methods usually used, such as an ion-exchange method and the sinking-in method. 
[0025] In addition, although a desirable result can be obtained by using a metal raw material in many cases with a 
solution, adding an acid or a base in the solution, and adjusting pH suitably when based on the usual ion-exchange 
method and the sinking-in method, this invention is not restiicted by such supporting method. 
[0026] Although the catalyst for exhaust air gas cleanups of this invention explained above shows a cleaning effect to 
the exhaust gas from the internal combustion engine with which an air-fuel ratio is operated on 14 7 or more RIN 
conditions, especially an oxygen density is 5% or more, and if aHC/NOx ratio circulates and contacts ten or less 
exhaust gas for this catalyst, an efficient exhaust air gas cleanup will be realized. Moreover, although this catalyst is 
hilly equal also to prolonged use under such exhaust gas conditions and a high purification performance is maintained 
when an oxygen density is low and there are too many amounts of HC, coking to a catalyst front-face top becomes easj 
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to happen, and degradation of a catalyst may be promoted 
■ [0027] 

[Example] Hereafter, although an example and the example of comparison explain this invention still in detail this 
mvention is not limited to these examples. 
[0028] (Example 1) 

(1) the inside of the airstream after adding the powder of an activated alumina, agitating and drying at 120 degrees C in 
a lower layer formation dmitrodiammine platinum solution for 8 hours - 500 degrees C - 2 hours calcinating - 
platmum - about 1.0 wt(s)% -- supported Pt-activated-alumina powder was obtained This powder a nitric-acid acid 
alumma sol, and water were put into the magnetic ball mill pot, it mixed and ground for about 20 minutes and the 
slurry of Pt-activated alumina was obtained. In addition, the addition of the alumina sol in this case was made into 5wt 
(s)%. 

[0029] Thus, after applying the obtained slurry to nature honeycomb support of cordierite LOL with about 400 passage 
per 1 square mch cross section and carrying out hot air drying at 150 degrees C, it calcinated at 500 degrees C for 1 
hour, and the honeycomb catalyst of coat ♦*** 35 g/L was obtained. After dipping this honeycomb catalyst in the 
mixed-water solution containing a calcium acetate, a barium acetate, and a lanthanum nitrate and drying at 120 degrees 
C, It calcinated at 500 degrees C for 1 hour, and the honeycomb catalyst Al which supported per [ of 0 1 mols of each 
11. of honeycomb catalysts, 0.15 mols, and 0.1 mols for calcium, barium, and the lanthanum was obtained 
[0030] (2) An alumina sol and water were added to the powder of the H type beta zeolite of about 35 and an 
interiayer's formation silica / alumina ratio put into the magnetic ball mill pot, mixed and ground for Lbout 20 minutes 
and obtained the slurry of beta zeolite. In addition, the addition of the alumina sol in this case was made into 8wt(s)% ' 
as aluminum 203. Subsequently, after applying the obtained slurry to the above-mentioned honeycomb catalyst Al an( 
c^ing out hot air drying at 150 degrees C, it calcinated at 500 degrees C for 1 hour, and the honeycomb catalyst A2 
which earned out the laminating of the interiayer of about 55 g/L on the lower layer of a honeycomb catalyst Al was 
obtained. 

[003 1] (3) After the silica / alumina ratio could add the powder of about 35 NH4 type MFI zeolite and agitated in the 
copper mtrate of completion concentration 0. 1 7M of surface formation and a three-layer laminating catalyst and the 
cobalt-mtrate mixed-water solution (copper : cobalt = 8:2), it filtered and separated solid-liquid This chumikg / 
filtration operation was repeated 3 times, and the MFI zeolite-catalyst cake which carried out ion-exchanee suooort of 
copper and the cobalt was obtained. 

[0032] The obtained cake was dried at 120 degrees C for 24 hours or more, subsequently it calcinated at 600 degrees C 
under air atmosphere for 4 hours, and the Cu-Co-MFI catalyst powder with which had copper 3.9wt(s)% and cobalt hac 
0.8wt(s)/o supported was obtained. This catalyst powder was mixed with an alumina sol and water the magnetic ball 
mill pot ground for 20 minutes, and it considered as the slurry. Thus, after coating the above-mentioned honeycomb- 
like catalyst A2 with the obtained slurry and drying at 120 degrees C for 8 hours, it calcinated at 450 degrees C among 
the airstream for 1 hour, and the three-tiered structure catalyst of the example 1 which carried out the laminating of the 
surface of about 200 g/L on the interiayer of a catalyst A2 was acquired. 

[0033] (Example 2) Except that the silica / alumina ratio replaced surface MFI zeolite powder with about 42 NH4 type 
beta zeolite, the same operation as an example 1 was repeated, and the catalyst of this example was acquired 
[0034] (Example 3) Except having replaced with R support 1.0wt% which is the amount of noble-metals support in a 
lower layer to Pd support 1 .2wt% and Rh support 0.2wt%, the same operation as an example 1 was repeated and the 
catalyst of this example was acquired, 

[0035] (Example 4) Except having replaced with 0.01 mols of magnesium, 0.01 mols of barium and 0 01 mols of 
potassiums 0.1 mols of calcium, 0.15 mols of barium, and 0.1 mols of lanthanums which are contents such as alkali 
metal in a lower layer, the same operation as an example 1 was repeated, and the catalyst of this example was acquired. 

[0036] (Example 5) Except having replaced with 0.2 mols of barium, 0.05 mols of strontium, 0.04 mols of caesium 
and 0.29 mols of cenums 0.1 mols of calcium, 0.15 mols of barium, and 0.1 mols of lanthanums which are contents' 
such as alkali metal in a lower layer, the same operation as an example 1 was repeated, and the catalyst of this examole 
was acquired. ^ 

[0037] (Example 6) Except having replaced amount of surface coats 200 g/L with 130 g/L, the same operation as an 
example 1 was repeated, and the catalyst of this example was acquired. 

[0038] (Example 7) Except having replaced amount of surface coats 200 g/L with 280 g/L, the same operation as an 
example 1 was repeated, and the catalyst of this example was acquired. 

[0039] (Example 8) Except having replaced amount of interiayer coats 55 g/L with 25 g/L, the same operation as an 
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example 1 was repeated, and the catalyst of this example was acquired. 

• [0040] (Example 9) Except having replaced amount of interlayer coats 55 g/L with 96 g/L, the same operation as an 
example 1 was repeated, and the catalyst of this example was acquired. 

[0041] (Example 10) Except that the silica / alumina ratio replaced the surface MFI zeolite with the H type MFI zeolite 

of about 24, the same operation as an example 1 was repeated, and the catalyst of this example was acquired 

[0042] (Example 1 1) Except that the silica / alumina ratio replaced the surface MFI zeolite with the H type MFI zeolite 

of about 76, the same operation as an example 1 was repeated, and the catalyst of this example was acquired. 

[0043] (Example 1 of comparison) Except having carried out the laminating of the surface on the lower layer, without 

preparing an mterlayer, the same operation as an example 1 was repeated, and the catalyst of this example was 

acquired. 

[0044] (Example 2 of comparison) Except having replaced an interlayer's beta zeolite with the gamma alumina, the 
same operation as an example 1 was repeated, and the catalyst of this example was acquired. 
[0045] (Example 12) Except having replaced 0.01 mols of magnesium in a lower layer, 0.1 mols of barium and 0 01 
mols of potassiums with 0.03 mols of magnesium, 0.04 mols of barium, and 0.01 mols of potassiums, the skme 
operation as an example 4 was repeated, and the catalyst of this example was acquired. 

[0046] (Example 13) Except having replaced 0.2 mols of barium in a lower layer, 0.05 mols of strontium, 0.04 mols of 
caesmm, and 0.29 mols of ceriums with 0.3 mols of barium, 0.02 mols of strontium, 0.3 mols of caesium' and 0.01 
mols of ceriums, the same operation as an example 5 was repeated, and the catalyst of this example was acquired. 
[0047] (Example 14) Except having replaced amount of surface coats 130 g/L with 100 g/L, the same operation as an 
example 6 was repeated, and the catalyst of this example was acquired. 

[0048] (Example 15) Except having replaced amount of surface coats 130 g/L with 320 g/L, the same operation as an 
example 6 was repeated, and the catalyst of this example was acquired. 

[0049] (Example 16) Except having replaced amount of interiayer coats 25 g/L with 17 g/L, the same operation as an 
example 8 was repeated, and the catalyst of this example was acquired. 

[0050] (Example 17) Except having replaced amount of interiayer coats 25 g/L with 1 15 g/L, the same operation as an 
example 8 was repeated, and the catalyst of this example was acquired. 

[0051] (Example 18) Except that the silica / alumina ratio replaced the surface MFI zeolite with the H type MFI zeolite 
of about 17, the same operation as an example 10 was repeated, and the catalyst of this example was acquired. 
[0052] (Example 19) Except that the silica / alumina ratio replaced the surface MFI zeolite with the H type MFI zeolite 
of about 82, the same operation as an example 10 was repeated, and the catalyst of this example was acquired. 
[0053] (Example 1 of a catalyst performance test) It included in the exhaust air system of engine DYNAMO equipmen 
which mstalled the 4-cylinder 2.5L diesel power plant which is an example of a lean bum engine about the catalyst of 
each above-mentioned example, and rapid durable processing of 30 hours was performed at 630 degrees C. 
Subsequently, it included in the exhaust air system of the same NJIN DYNAMO equipment as the above of the catalys 
of each example processed in this way, and the NOx inversion performance at the time of a temperature up with a 
catalyst miet temperature of 100 degrees C - 500 degrees C was measured. Under the present circumstances the 100- 
500-degree C programming rate was [ 2.8 and the gas space velocity of the average HC/NOx ratio in about 30 degrees 
C / mm, and exhaust gas ] 45000h-L In addition, with this engine DYNAMO equipment, gas oil can be poured in from 
the nozzle prepared between the engine manifold and the catalyst, and it is possible to change HC/NOx in exhaust gas 
by this. The average NOx purification performance in 100-500-degree-C temperature up about the catalyst of each 
example is shown in Table 1. 
[0054] 
[Table 1] 
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[0055] Although the catalyst of the example belonging to the range of this invention is compared with the catalyst of 
Ae example of com^son from Table 1 and the rate of NOx purification is high, the catalyst of an example carries oui 
toe trap of the HC efficiently in a low-temperature region, and this is considered that it being efficient and using these 
HC in temperature up process is shown, moreover, if the amounts of support, such as alkali metal, deviate from the 
suitable range, the effect of a lower layer or a surface will decrease - there are things, especially the silica / alumina 
ratio of a surface zeolite are understood that the influence which it has on a catalyst performance is also large 
Furthermore, it is in Ming to be [ of an interlayer and a surface ] also the amount of coats and that the influence which 
It has on a catalyst performance is also large. 

[0056] (Example 2 of a catalyst performance test) The same purification performance test as the example 1 of an 
examination mentioned above was perfomied using the catalyst of an example 2. However, in this performance test bv 
changing HC concentration in exhaust gas. the HC/NOx ratio was changed in 2-15, light-off-Right On was repeated 10 
times, and it asked for the rate of NOx average purification to a subsequent HC/NOx ratio. The obtained result is showi 
in drawing 1 . 

[0057] With the catalyst for exhaust air gas cleanups of this invention, drawing 1 showed that the rate of NOx 
punfication fell rapidly, when the HC/NOx ratio became [ the HC/NOx ratio ] larger than 10, while the rate of 
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purification high enough was obtained or less in ten. This result shows that the catalyst of this invention realizes the 
• high rate of NOx purification in the moderate amount of HC rather. 

[0058] (Example 3 of a catalyst performance test) The same purification performance test as the above-mentioned 
example 1 of an exammation was performed using the catalyst of an example 2. However, in this performance test it 
earned out by having changed the oxygen density of exhaust gas in 2% - 10% of range, and having repeated light-off- 
^l^i J hght-off-Right On test was perfomed after that, and it asked for the rate of average purification 

or NOx. The obtained result is shown in drawing 2 . 

[0059] Although the catalyst for exhaust air gas cleanups of this invention demonstrated tiie high rate of NOx 
purification when the oxygen density of exhaust gas repeated the light-off-Right On test under 5% or more of 
conditions witii comparatively many amounts of oxygen, drawing 2 showed that sufficient NOx purification 
perfoimance might not be shown, when tiie light-off-Right On test was repeated under conditions with few oxveen 
densities than 5%. '° 
[0060] 

PEffect of tiie Invention] As explained above, according to tiiis invention, the catalyst for exhaust air gas cleanups and 
the punfication metiiod of having written arranging tiiree catalyst beds which have a specific fiinction on honeycomb 
support, and having raised sharply tiie NOx decontamination capacity in tiie RBSf exhaust gas in a low-temperature 
region and a low HC/NOx ratio, and having prevented degradation of a catalyst under tiie high-temperature-hot-water 
heat condition can be offered. 

[0061] That is, if tiie catalyst for exhaust air gas cleanups of this invention is used, it will also become possible to 
realize tiie automobile was a low-temperature region 1 50 degrees C or less, and environmental pollution excelled 
[ automobile ] also in economical efficiency few suitable for a lean bum engine as fortiiis catalyst since it was efficiem 
and RIN exhaust gas was punfied also in a low HC/NOx ratio. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 ^^^^ translated by computer.So the translation may not reflect the original precisely 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] The catalyst for exhaust air gas cleanups which is characterized by providing the following and which carric 
out the laminating of a lower layer, an interlayer, and the surface one by one, and changes on honeycomb-like monolit? 
support. At least one sort of components chosen from the group to which the above-mentioned lower layer changes 
from platinum palladium, and a rhodium. At least one sort of components chosen from the group which consists of 
alkali metd, alkaJine earth metal, and rare earth elements are contained, the above-mentioned interlayer contains beta 
zeolite, and the above-mentioned surface is copper and/or cobalt. 

[Claim 2] The catalyst for exhaust air gas cleanups according to claim 1 characterized by the above-mentioned alkali 
metal, alkaline earth metal, and rare earth elements being at least one sort of things chosen from the group which 
consists of magnesium, calcium, a potassium, barium, a lanthanum, strontium, caesium and a cerium 
[Claim 3] The catalyst for exhaust air gas cleanups according to claim 1 or 2 to which the content of at least one sort of 
components chosen from the group which consists of the above-mentioned alkali metal, alkaline earth metal and rare 
earth elements is characterized by being the 0. 1 -0.6 raols of the catalyst IL scaling for exhaust air gas cleaniios 
concerned. <= © h^. 

[Claim 4] The catalyst for exhaust air gas cleanups given in any one term of the claims 1-3 characterized by the silica / 
alumina ratio of the above-mentioned beta zeolite being 20-150. 

[Claim 5] The catalyst for exhaust air gas cleanups given in any one term of the claims 1-4 characterized by the above- 
mentioned mteriayer s amounts of support being per [ the catalyst IL for exhaust air gas cleanups concerned / 20- 

[Claim 6] The catalyst for exhaust air gas cleanups given in any one term of the claims 1-5 characterized by the silica / 
alumina ratio of the zeolite which the above-mentioned surface contains being 20-80. 

[Claim 7] The catalyst for exhaust air gas cleanups given in any one term of the claims 1-6 characterized by the 
120°300g ] above-mentioned surface being per [ the catalyst IL for exhaust air gas cleanups concerned / 

[Claim 8] It is the «chaust air gas cleanup method using the catalyst for exhaust air gas cleanups given in any one term 
ot the claims 1-7. The above-mentioned catalyst for exhaust air gas cleanups is installed in the exhaust air system of th. 
internal combustion engine with which an air-fuel ratio is operated or more by 14.7. an oxygen density for tfiis catalyst 
tor exhaust air gas cleanups at 5% or more And the exhaust air gas cleanup method characterized by for the HC/NOx 
rato which IS the ratio of the amount of hydrocaibons required for nitrogen oxide and a hydrocarbon to react and 
convert mtrogen oxide mto mtrogen and the amount of nitrogen oxide circulating, and contacting ten or less exhaust 
S^s. 



[Translation done.] 
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